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Abstract

We investigate the economic effects of leveraged buyout
(LBOs) using large longitudinal establishment and firm-level
Census Bureau data sets linked to a list of LBOs compiled from
public data sources.  About 5 percent, or 1100, of the
manufacturing plants in the sample were involved in LBOs during
1981-86.  we find that plants involved in LBOs had significantly
higher rates of total-factor productivity (TFP) growth than other
plants in the same industry.  The productivity impact of LBOs is
much larger than our previous estimates of the productivity
impact of ownership changes in general.  Management buyouts
appear to have a particularly strong positive effect on TFP.

Labor and capital employed tend to decline (relative to the
industry average) after the buyout, but at a slower rate than
they did before the buyout.  The ratio of nonproduction to
production labor cost declines sharply, and production worker
wage rates increase, following LBOs.  LBOs are production-labor-
using, nonproduction-labor-saving, organizational innovations. 
Plants involved in management buyout (but not in other LBOs) R&D-
intensity of firms involved in LBOs increased at least as much
from 1978 to 1986 as did they average R&D-intensity of all firms
responding to the NSF/Census survey of industrial R&D.
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I. Introduction

In a previous study (Lichtenberg and Siegel (1987)), we

examined the relationship between productivity and changes in

ownership (commonly referred to as "mergers and acquisitions") of

U.S. manufacturing plants during the 1970s.  We found that the

least productive plants in an industry are most likely to

subsequently change owners, and that following ownership changes,

these plants tend to experience above-average improvements in

productivity.  A more recent paper (lichtenberg and Siegel

(1989a)) indicated that changes in ownership are associated with

substantital reductions in administrative overhead -- measured by

the ratio of "central-office" (auxiliary-establishment) employees

to plant employees -- and that this is a major source of

takeover-related productivity gains.

The purpose of this paper is to investigate the effects of

specific, and increasing important, type of ownership change --

the leveraged buyout (LBO) -- on total-factor productivity and

related aspects of firm behavior.  In an LBO, a group of

investors (which sometimes includes incumbent management) takes a

company (or a division of a company) private by purchasing all of

the outstanding equity of the company, mainly using borrowed



funds.  The enterprise is much more highly leveraged (it has a

higher debt/equity ratio) after the LBO than before.  The

financing of LBOs often involves the sale of high-yield (or

"junk") bonds.  The debt incurred to buy out the company is

expected to be serviced by a combination of operating income and

asset sales.

Although the LBO transaction has been in existence for at

least 20 years, only in the 1980s has it become a quantitatively

significant component of overall merger and acquisition (M&A)

activity.  The share of LBOs in the aggregate value of M&A

transactions increased from almost zero in the 1970s to 27

percent in 1986.  This increase is probably attributable to an

important extent to the invention and diffusion of junk bond

financing beginning in the late 1970s.  Becuase the extent of LBO

activity was negligible prior to about 1981, our analysis will

focus primarily on period 1981-86.  1986 is the latest year for

which Census data were available; this is unfortunate because

most of the LBOs during this period occurred in the last three

years.  This limits our ability to measure behavior in the years

following the LBO.  Nevertheless, our sample is large enough that

we can obtain reasonably precise estimates for at least two years

following the buyout. 

One major advantage of the Census Bureau data sets is that

they, unlike publicly available data sources, include



     A number of firms involved in LBOs subsequently  1

underwent "reverse LBOs," i.e. they became (or were
acquired by) publicly-held companies, especialy after
1986.  See Forbes, March 20, 1989, pp. 210-211.

     Under special circumstance, such data may be available. 2

Smith (1989) obtained data on post-buyout corporate
performance for only 58 out of 215 management buyouts
from the following sources:  Prospectuses issued by 17
companies with a subsequent offering of common stock;
other SEC filings of 32 companies with public debt or
preferred stock outstanding after the MBO; and 

financial statements released confidentially by 9 
companies.  As Smith acknowledges, there is a strong 
possibility that the 58 companies for which data are 
available are not a a random sample of all 215 

companies, and therefore that that findings based on this
subuset are biased, although she makes a fairly convincing
case that her results are not seriously affected by
sample-selection bias.  Nevertheless, it is clearly
preferable to conduct the analysis using a data set not
subject to this kind of censoring.

As we discuss below the extract of the Census 
Longitudinal Research database (LRD) we use it also 
subject to censoring, albeit of a different, presumably

less important, kind.

observations on privately as well as publicly owned firms and

establishments.  As noted above, firms that have undergone an LBO

are (at least initially)  privately held.  Privately-held1

companies are generally not required by the Securities and

Exchange Commision (SEC) to issue financial data, which clearly

poses a problem for assessing post-buyout performance.2

A second important advantage of the establishment-level

Census data is that they enable us to analyze partial-firm

(subsidiary) LBOs.  46 percent of the LBOs in our sample were of

divisions of firms rather than entire firms.  Because data at the

divisional or lower level are not generally publicly available --

even for publicly-held firms--previous studies (e.g. Kaplan



(1988), Smith (1989)) have had to confine their attention to

buyouts of entire firms.  Moreover, LBOs are fredquently followed

by divestiture of some of the firm's plants or lines of

businesses, further limiting the usefulness of company-level

data.

Our primary objective is to analyze the relationship between

LBOs and total factor productivity -- output per unit of total

input -- although we will also consider the effects of LBOs on

other, related, aspects of firm behavior such as output,

employment, capital stock, wages, plant closings, and R&D

investment.  TFP is perhaps the single best measure of technical

efficiency, and in his pioneering studies in the 1950s Robert

Solow (1957) established that most of the long-run increased in

economic welfare (output per capita) experienced by the U.S. and

other industrialized countries have been due to increased in TFP.

Acquisition of a firm via leveraged buyout might be expected

to result in an increase in its relative TFP because compensation

(of senior managers and perhaps of other employees as well) --

and indeed the very survival of the firm -- is much more strongly

related to performance after the buyout than before.  Jensen

(1989, p. 5) states that the average CEO is a sample of LBOs

receives at least $64 per $1000 change in shareholder wealth from

his typical 6.4% equity interest, whereas the average CEO in the

Forbes 1000 firms experiences total wealth change of about $2 per

$1000 change in stockholder value.  If the firm's earnings are



     While the LBO organizational form may general higher3

average economic "returns" (productivity) than the
prototype public corporation, it is also subject to
greater (financial) risk.  One view of the rise of LBOs
is that the higher potenital returns to this 

organizational form were more that sufficient to 
compensate investors for their higher risk.  Our empirical
work is aimed at determining the difference in mean returns
(productivity), but not the difference in risk, between LBO
and non-LBO firms or plants.

insufficient to cover the interest payment on the debt incurred

to finance the buyout, the managers also face the risk of losing

control of the firms to the bondholders.  This increases the

rewards for strong performance (and increases the penalty for

poor performance).  Jensen has also argued that large fixed

interest obligations, by reducing the amount of "free cash flow,"

reduce the likelihood and extent of investment in "unproductive"

projects.  Thus changes in both the incentives and opportunities

facing managers are hypotesized to lead to improvements in

productivity.3

The remainder of this paper is organized as follows.  In the

next section we document the growth in LBO activity in greater

detail and describe the construction of our data base.  The

development and analysis of the TFP measure is presented in

Section III.  The decomposition of TFP changes into output and

input changes is reported in Section IV.  Relative rates of

plants closings among LBO and non-LBO plants, and their possible

implications, are discussed in Section V.  Section VI is devoted

to an analysis of the effects of LBOs on R&D investment.  A

summary and concluding remarks are given in the last section.



II. Linking Census data to the external list of LBOs

Table 1 presents annual data published by Mergers and

Acquisitions magazine on the aggregate value and number of LBOs

for the years 1981-86.  (Prior to 1981, the extent of LBO

activity was apparently very limited.  There were only 3 LBOs of

at least $35 million in value in both 1979 and 1980, and in both

years the aggregate value was under $1 billion.)  Also included

in Table 1 as a benchmark are data published by W.T. Grimm and

Co. on all merger and acquisition (M&A) transactions.  Both the

number and total value (but not the average value) of LBOs

increased in every year.  The largest jumps in value occurred in

1984 and 1986, and probably reflect a few very large

transactions.  Between 1981 and 1986, the number of LBOs more

than tripled, and their total value increased more than fifteen-

fold.  The number and value of M&As also tended to increase

during this period (following a period of steady decline since

1969), but at a much lower rate.  The number of M&As increased 39

percent, and their nominal value less than triple.  Between 1981

and 1986, the LBO share of the number of deals increased from 4.1

percent to 10.0 percent, and the LBO share of the total value

increased from 3.7 percent ot 26.9 percent.  In the first three

years the average size of LBO transactions tended to be somewhat

smaller than that of all M&A transactions, but in the last three

years have tended to be considerably larger.

Unfortunately, we had access to data on individual LBOs only



     Data on these individual LBOs were provided to us by4

Morgan Stanley and Co., which compiles its own 
exhaustive database of all major mergers and 

acquisitions, of which LBOs are a subset.  The primary 
sources from which the data base is compiled are 

reports in the New York Times, The Wall Street Journal, 
Dow Jones Tapes, and news releases.  Transactions are 
identified as LBOs in the Morgan Stanley database if 
they are reported as such in the primary sources.  We 
did not have access to data on individual M&As; we 
present data on M&As of at least $35 million only for 
purposes of comparison.

for LBOs whose value was at least $35 million (henceforth

referred to as "major LBOs").  The bottaom panel of Table 1

presents data for this subset of deals.   In principle, of4

course, the total value of major LBOs cannot exceed the total

value of all LBOs, but the data for the two groups come from

different sources which in some cases assign differenc values to

a given deal, so this inequality is sometimes violated in

practice.  Nevertheless, comparison of the top and bottom panels

of the table provides a rough guide to the effect of the $35

million threshhold.  For the period as a whole, major LBOs

account for 19 percent of the deals but for 96 percent of the

total value.  Because the same nomical threshhold was in effect

in every year, the fraction of deals exceeding the threshhold was

in effect in every year, the fraction of deals exceeding the

threshhold (hence observed by us) tended to be larger towards the

end of the period.

In order to assess the effect of LBOs on the performance and

conduct of the firms involved, we linked the data contained in



     The LRD is a large micro database of establishment-5

level data constructed by pooling infomration from the
quinquennial census of Manufactures and from the Annual
Survey of Manufactures.  See McGuckin and Pascoe (1988)
for a detailed discussion of the LRD.  Data for between
310 and 350 thousand establishments are included for
each of five Census years (1963, 1967, 1972, 1977, and
1982), and for between 52 and 74 thousand establishment
in non-Census years from 1973 to 1986.  In our 1987
paper we analyzed data for the years 1972 through 1981
-- the latest year for which data were available at the
time.  We restricted our sample to include only those
establishments that were observed in every one of the
ten years 1972-81.  Thus plants that opened or closed
and plants that were admitted or deleted from the ASM
sample during the period were excluded from our sample,
which as a result contained data for 20, 493 

establishments.  To perform the present study we 
extended the data for these 20,493 establishments 
through 1986 using the newly available data for the years
1982-86.  We did not include data for plants that

opened or were admitted into the ASM sample after 1981. 
However, to remain in our sample we did not insist that
an establishment be observed (operating and in the ASM
sample) in each of the years 1982-86.  Thus, our panel
of establishments is "unbalanced" after 1981, and by
1986 the number of plants has fallen to about 14,300.
In retrospect, the above procedure for constructing our
data base was probably not an optimal one, although we
doubt that our findings have been strongly influenced
by this procedure.  We hope in future work to re-

examine some of these issues using a more 
representative database.

the list of major LBOs to an extract we prepared of data on

individual manufacturing establishments contained in the Census

Bureau's LRD.5

Roach (1989, p. 24) estimates that 63 percent of the total

value of the major LBOs during the period 1978-88 involved

companies or divisions whose primary industry is manufacturing. 

Since only manufacturing establishments (and not, for example,

retail and service establishments) are included in the LRD, if



     As Table 3 shows, "partial" LBOs account for 39 percent6

of all LBOs captured in the LRD file.

the sizes of LBO in manufacturing and other sectors are similar

one would expect to identify establishments in it corresponding

to no more than about 60 percent of the (number or value of)

LBOs.  As Table 2 reveals, we were able to observe one or more

establishments of companies involved in 57 percent (by value) of

the major LBOs.  Thus within the constraints of the deal-size

threshhold and the industry (manufacturing only) limitation, the

"coverage" provided by the LRD appears to be quite good.

The establishment records in the LRD indicate both a code

identifying the establishment's parent company and the (4-digit

SIC) industry in which the establishment (primarily) operates. 

To determine whether an establishment had been involved in an LBO

in a particular year, we adopted the following procedure (See

Chart 1).  We looked to see whether the parent company's name

appeared on the list of companies acquired via LBOs in that year. 

If not, we assigned the code LBO=0 (not involved in an LBO in

that year).  If so, we determined whether the LBO was of the

entire company or only of a part of the company.   If the LBO was6

of the entire firm, the establishment was assigned the code LBO=1

(involved in an LBO in that year).  If the LBO was of only part

of the company, we developed a list of SIC codes of the acquired

unit based on a "business description" of the unit contained in

the Morgan Stanley database.  Additional information about the



     This may not be a serious problem, however, since7

McGuckin and Andrews (1988)  found that firms rarely
divest only some of their plants in a given 4-digit
industry.

industrial activities of divisions or companies was obtained from

Standard and Poor's Registry of Corporations and the Directory of

Corporate Affiliations.  If the establishment's SIC code was

included in this list, we assigned the code LBO=1; otherwise we

assigned the code LBO=0.

Our procedure for assigning values to the LBO code is

undoubtedly subject to error, particularly in the case of

partial-firm LBOs.  For example, it two subsidiaries of a firm

both have plants in the same industry, and only one of the

subsidiaries is involved in an LBO, then we would erroneously

assign the value LBO=1 to both subsidiaries' establishments.  7

If, however, such measurement errors are random (which we expect

to be the case), then their effect will be to reduce the

magnitude and significance of the estimated differences in

behavior between LBO and non-LBO establishments.

Several previous empirical studies (Kaplan (1988) and Smith

(1989)) have been concerned with so-called management buyouts

(MBOs), the subset of LBOs in which the acquiror includes the

incumbent managers of the acquired unit.  Since the description

of the acquiror indicates whether or not management participated

in the acquisition, we can distinguish (albeit perhaps

imperfectly) between MBOs and other LBOs.  As Table 3 reveals,



     The share of MBOs increased fairly steadily over time.8

     We also used the coverage code to identify incidents of9

plant closing.  This issue will be discussed in Section
V.

MBOs accounted for 45 percent of the value of all major LBOs

during the period 1981-86.   Among major LBOs captured in our8

extract of the LRD, however, MBOs accounted for only 27 percent

of total value, perhaps because management is less likely to

participate in LBOs in manufacturing than in other sectors.

Our extract from the LRD contained data on 20,493

manufacturing establishments for the year 1981.  1108 (5.4

percent) of these establishments were involved in at least one

major LBO during the period 1981-86.  The distribution of

establishments involved in major LBOs (henceforth "LBO

establishments"), by type of LBO, is presented in Table 4.  35

percent of the LBO establishments were involved in MBOs, and 30

percent were involved in partial-firm LBOs.  These two attributes

are correlated:  MBOs account for 47 percent of partial-firm LBOs

but only 30 percent of full-firm LBOs.

The establishment records in the LRD also include a

"coverage code" which indicates, among other things, whether or

not the owner of the establishment (i.e., the ultimate parent

corporation) had changed since the previous year.   This coverage9

code was used to distinguish between establishments changing and

not changing owners in our two previous studies (1987, 1989a) of



     Plants involved in partial LBOs were about twice as10

likely to be coded as ownership-change plants as plants
involved in full-frim LBOs:  the respective ownership
change rates were 56 and 29 percent.

ownership change.  Since LBOs constitute a special case of the

general phenomenon of ownership change, one might expect that

virtually all the establishments that we identified as being

involved in LBOs (via the procedure outline above) would have

Census coverage codes indicating a change in ownership in the

year of the LBO.  We discovered, however, that the measured rate

of ownership change during 1981-86 among LBO plants was

substantially less than 100 percent -- it was 37 percent --

although it was about double the rate among non-LBO plants. 

Moreover, the higher six-year rate of ownership change among LBO

plants was to an important extent accounted for by higher

frequency of ownership change in years following the LBO.

Although these findings appear to be anomalous, they may to

some extent simply reflect two features of the Census Bureau's

procedure for recording ownership change in the plant files. 

First, the bureau generally records ownership change only when

there is a true merger in the sense that operating units are

combined under common ownership or one firm is split into two or

more operating units.  One would therefore expect there to be a

higher measured rate of ownership change among plants involved in

partial than in full-firm LBOs, which is in fact the case.  10

Second, the Bureau obtains ownership information from an



independent, firm-level "Report of Organization" and process it

into the plant files iwth a 1 1/2 - 2 year lag.  Some ownership

changes (particularly those involving small firms) are therefore

reported as occurring in years following the actual ownership

change.  Also, many of the LBOs occurred in 1985 and 1986, and

the ownership information for these years may not have been

entered (even with a lag) into the files we analyzed.

III. Comparisons of productivity of buyout and non-buyout plants

In this section we describe and analyze differences in

total-factor productivity (TFP) behavior between plants involved

in LBOs (or MBOs) and other plants.  Our measure of TFP is a (raw

or studentized) residual from a production function of the

following form, estimated separately by 4-digit SIC industry

industry and year:

Rn VQ  = $  + $  Rn L  + $  Rn Kijt Ojt Ljt ijt Kjt ijt

                              + $  Rn VM  + u            (1)Mjt ijt ijt

where VQ denotes the value of production (the value of shipments

adjusted for changes in finished-goods and work-in-process

inventories); L denotes labor input ("production-worker-

equivalent" manhours); K denotes captial input (the "perpetual

inventory" estimate of the net stock of plant and equipment); VM

denotes the value of materials consumed (materials purchased

adjusted for changes in raw-materials inventories); u is a

disturbance term; and the subscript ijt refers to establishment i



     This (generalized) Cobb-Douglas production function may11

be regarded as a local first-order logarithmic 
approximation to any arbitrary production funtion.  
Maddala (1979, p. 309) has shown that, at least within

a "limited class of functions .. (viz. Cobb-Douglas,
generalized Leontief, homogeneous translog, and 

homogeneous quadratic) differences inthe functional 
form product negligible differences in measures of 
multi-factor productivity."  This is because these 
different functional forms differ in their elasticities

of substitution (which depends on the second 
derivatives of the production) whereas productivity 
depends primarily on the first derivatives.

in 4-digit SIC industry j in year t.   Output and materials are11

measured in nominal terms because the LRD does not include

establishment-specific deflators.  It is conventional to assume

that output and materials prices do not vary across establishment

within an industry, which would imply that the nominal measures

are proportional to their real counterparts, although there is

evidence inconsistent with this hypothesis (see Abbott (1988)). 

Thus the computed residual may be capturing price difference as

well as productivity differences.  Because eq. (1) was estimated

separately by industry and year, the residual for a given

observation measures the percentage deviation of the

establishment's TFP from the mean TFO of all establishments in

the same industry and year.  By construction, of course, the

residuals have a mean value of zero.

Although the production function (1) is estimated separately 
by industry and year, we will pool the estimated residuals across 
industries (and sometimes also across years).  The estimated 
                           

  1
residual variance S  = ------- 3 e  varied over j and t, so  2 2

jt i ijt

                        N  - 4 jt



     Because Y  is a residual estimated form the first-12
ij81

stage eq. (1) rather than the true but unobserved
productivity disturbance, as Murphy and Topel (1985)
show the OLS standard errors (t-statistics) are 

probably biased downward (upward).  (The fact that the
dependent variable Y  is also estimated apparentlyij86

doesn't in any such bias).  We plan in the future to
calculate corrected standard errors using their formula
for the asymptotic covariance matrix.  However one of
their empirical illustrations (see p. 373 of their
article) suggests that, because the variable Xij81-86

was excluded from the first-stage eq., the bias in the

a given value of a raw residual e  represented a larger relativeijt

departure from mean productivity in some industries and years

(those with "low" S ) than in others.  In addition to examining2
jt

the raw residuals, we therefore also examined the "studentized"

residuals e /S , which are the raw residuals scaled by theijt jt

corresponding estimated standard error of the regression (1).  An

observation whose studentized residual is say, 0.5, has

productivity half a stanard deviation above average.

Our first approach to assessing the impact of LBOs on

productivity is to estimate the difference in the growth in TFP

during 1981-86 between plants involved in LBOs during that period

and other plants, conditional on the level of productivity in

1981.  The coefficients <  from the following regression is an1

estimated of this difference in growth rates:

Y  = <  + < X  + < Y  + ,               (2)ij86 0 1 ij81-86 2 ij81 ij86

where Y denotes either the raw residual or the studetized

residual, and X denotes either an LBO dummy (= 1 if the

establishment was involved in an LBO during 1981-86, = 0

otherwise) or an MBO dummy (defined similarly).   The12



OLS standard error of < , if any, is small.  In their1

example, it was on the order of 3 percent.

     Estimates of <  and their corresponding standard errors13
2

(in parentheses) are .879 (.022) and .343 (.009) for
the raw and studentized resduals, respectively.  The
results are the same in the case of the LBO and MBO
specifications.

     About 9.5 percent of LBO plants, and 10.2 of non-LBO14

plants, were not in the same 4-digit industry in 1986
as they were in 1981.  For plants switching industries,
the "reference group" for caluculating relative 

productivity changed.  We tries to examine whether 
switching of industries affected our estimates of <  by1

also including in eq. (2) a dummy variable equal to one
if a plant switched industries, and otherwise equal to
zero.  The coefficient (t-statistic) on this dummy in
the raw residual specification was -.011(1.3) -- 

negative but only marginally significant -- and the 
estimate of <  was virtually unchanged.1

coefficient on 1981 productivity is specified as a free parameter

rather than constrained to equal unity to allow for the possility

that productivity growth depends on the initial productivity

level (i.e., productivity is not a random walk), and for a

correlation between X and initial productivity.  Estimates of the

parameter <  from eq. (2) are reported in Table 5.   Each of the1
13

coefficients reported in Table 5 comes from a separate

regression.  The first line displays estimates based on the raw

residual as the productivity measure.  It indicates that the

(cumulative) productivity growth during 1981-86 of plants

involved in LBOs was 2.8 percentage points higher than that of

plants not involved in LBOs; the difference in growth rates is

highly statistically significant.   The difference in growth14



     We also estimated a version of eq. (2) including two15

buyout dummy variables, one for management buyouts and
one for "other LBOs" (non-management buyouts).  The
coefficients on "other LBOs" from the raw and 

studentized residual regressions were respectively 
.016(1.30) and .064(1.55).  Thus they were only 

marginally significantly different from zero, but we could
not reject the hypothesis that the coefficients on MBOs
and other LBOs were identical.

     OLS estimation using studentized residuals is similar16

to weighted least-squares (WLS) estimation using raw
residuals, with weights S  that are identical forij

-1

all plants in the same industry in the same year.  One
might argue that it would be preferable to use weights
that vary across plants within industries and years, in
particular to use as the weight the reciprocal of the
square root of the estimated standard error of the
residual

S (1 - X' (X' X ) X )jt ijt jt jt ijt
2 -1

where X  is the design matrix from eq. (1) for jt

industry j in year t and X  is the i  row of this ijt
th

matrix (i.e., the row corresponding to the i  plant). th

See Neter et al (1985, p. 402) for a derivation of this
formula.  We have taken this approach in estimating
other equations with the same dependent variable as eq.
(2) (but different independent variables), and found
that relative to OLS estimation using raw residuals, it
increased the magnitude of the parameter estimates and
R  by 14 to 28 percent and reduced the standard errors2

by 7 to 15 percent.  We therefore plan inthe future to

rates was even higher -- 3.9 percentage points -- in the case of

establishments involved in management buyouts.   The estimates15

based on the studentized residuals are qualitatively similar to

those based on the raw residuals:  they are highly (indeed

slightly more) significant, and the relative magnitudes of the

LBO and MBO coefficients are similar.  Because the results based

on the raw residuals are more easily compared to other

productivity data, henceforth we will confine our attention to

these.16



apply this procedure to the estimation of eq. (2).

     We lack output and materials deflators at the 4-digit17

industry level for the last few years of our sample
period.  Otherwise, of course, we could compute 

separately productivity growth rates for both LBO and 
non-LBO plants, not merely the difference between these

growth rates.  Since our original (1972-81) sample of
plants accounted for 67 percent of aggregate 

manufacturing shipments (see p. 651 of our 1987 paper),
we believe that the BLS number provides a reasonable
approximation of average productivity growth in our
sample.

     Equation (2) was estimated using data only for the18

14281 plants that had nonmissing data in each of the

Data published by the Bureau of Labor Statistics (BLS) on

TFP growth in the manufacturing sector as a whole provide a

convenient, although possibly biased, benchmark against which to

measure the LBO-related productivity growth differential cited

above.   According to the BLS (1988, p. 12) TFP in the17

manufacturing sector increased 19.9 percent from 1981 to 1986. 

This figure may be considered a weighted average of the

productivity growth rates of LBO and non-LBO plants, with weights

roughly equal to the fraction of employees in plants in each

group:

B = S  C B  + (1 - S ) C BLBO LBO LBO NON-LBO

  = B  + S  C (B  - B )NON-LBO LBO LBO NON-LBO

where B, B , and B  denote the productivity growth rates ofLBO NON-LBO

all plants, LBO plants, and non-LBO plants, respectively, and SLBO

denotes the fraction of all workers employed in plants that are

involved in LBOs, estimated to be 5.25 percent.   The data18



years 1981-86.  933 (6.5 percent) of these plants were
involved in LBOs during that interval.  LBO of these
plants was 5.5 percent in 1981 and 5.0 percent in 1986,
the mean of which is 5.25 percent.

reported above imply that B = .199 and that (B  - B ) =LBO NON-LBO

.028, from which we may infer that B  = .198 and B  = .226. NON-LBO LBO

The productivity growth rate of LBO plants was therefore about 14

percent higher that that of other plants.  The productivity

growth rate of MBO plants was about 20 percent higher than that

of plants not involved in MBOs.

In a previous study (1987) paper we estimated the difference

in productivity growth rates during 1974-80 between plants

involved in ownership changes of all kinds (as measured in the

LRD file) and plants not involved in ownership change.  The

estimated difference (B  - B ), although highly significantlyOC NON-OC

different from zero, was considerably smaller than our estimate

of (B  - B ):  it was approximately .005.   However, theLBO NON-LBO

overall rate of manufacturing productivity growth during 1974-80

was much lower than it was during 1981-86:  productivity

increased only 5.6 percent from 1974 to 1980.  Since

approximately 15 percent of plants changed owners during the

period 1974-80, our previous estimates implied that during that

period B  = .055 and B  = .060.  Thus the productivity growthNON-OC OC

rate of plants changing owners was about 9 percent higher than

that of plants not changing owners.  The percentage difference

(B  - B )/B  is about two-thirds as large as the percentageOC NON-OC NON-OC



     The 1987 dat will probably become available in 1990.19

difference (B  - B )/B .LBO NON-LBO NON-LBO

Our estimates of (B  - B ), like our original estimatesLBO NON-LBO

of (B  - B ), are based on data only operating manufacturingOC NON-OC

establishments.  Due to the unavailability of data, so-called

"auxiliary establishments," which include central administrative

offices and other nonproduction facilities, were excluded from

the econometric analysis in our first paper and in this one.  In

1982, auxiliary establishments accounted for about 7 percent of

employment and 10 percent of payroll in manufacturing. 

Unfortunately, data for these establishments are collected only

every five years, and the latest year for which they are

currently available is 1982.   Auxiliary establishments do not19

produce any marketable output; rather, they provide services

(such as administration, R&D, and data processing) to the firm's

production establishments.  If the effect of ownership change (or

LBO) on employment, for example, in auxiliary establishments is

different from its effect in manufacturing establishments, then

estimates of the difference (B  - B ) (or B  - B )) basedOC NON-OC LBO NON-LBO

only on manufacturing establishment data will be biased.  In the

sequel to our original paper, we showed that ownership change

tends to be accompanied by significant (approximately 11 percent)

reductions in the ratio of auxiliary-establishment to production-

establishment employment.  Failure to account for this reduction

in administrative overhead led to substantial underestimation in



our original paper of the effect of ownership change on

productivity growth (B  - B ).  Accounting for this increasedOC NON-OC

our estimate of (B  - B  by .0034, from .0046 to .0080.  WhileOC NON-OC

we don't have estimates of the effect of LBOs on the ratio R of

auxiliary-establishment to production-establishment employment,

it is quite plausible that it is at least as negative as the

effect of ownership change on R.  Indeed, statements by Jensen

(1989, p. 3) imply that the effect may be much greater in

magnitude:

LBO assocations . . . are run by partnerships instead
of the headquarters office in the typical large multi-
business diversified corporation.  These partnerships
perform the monitoring and peak coordination function
with a staff numbering inthe tens of people, and 

replace the typical corporate headquarters staff of 
thousands.

If we assume tha the effect of LBOs on R is (merely) equal to the

effect of ownership change on R, we would raise our estimate of

(B  - B ) from .0280 (in Table 5) to .0134; if the actualLBO NON-LBO

effect on R is larger, even this adjusted figure would understate

the true productivity growth differential.

So far we have analyzed the link between LBOs and

productivity change by computing the difference in growth rates

of TFP over a six year period (1981-86) between plants involved

and not involved in LBOs at any time during the period.  An

alternative approach, which we pursue next, is to compute

difference in the mean (level of the) productivity residual in

year t+k (k=-13,-12,...,-1,0,1,2) between plants involved and not



     Further analysis along the line of Table 5 cast doubt20

on this possibility, however.  When we replaced the
single (1981-86) LBO dummy by two LBO dummies -- 

"early" (1981-83) and "late: (1984-86) -- their 
respective coefficients were .033 and .021, i.e. "early"
LBOs were associated with higher productivity increase,
although the difference in coefficients was not
significant.

involved in LBOs in year t.  This apporach has both an advantage

and a disadvantage relative to the first approach.  The advantage

is that it provides evidence concerning the precise timing of

productivity movements relative to the date of the LBO.  (It is

possible, for example, that the higher five-year productivity

growth rate of LBO plants is due primarily or entirely to higher

growth before the LBO.)   The disadvantage is that difference in20

annual productivity changes are estimated less precisely than

differences in five-year growth rates.  This is partly due to the

fact that the fraction of plants involved in an LBO during a

singel year is smaller than the fraction (ever) involved during a

six-year period.  Our estimates of LBO vs. non-LBO mean

productivity differences are obtained by regressing the residual

on an LBO dummy variable; the latter may be viewed as a

binomially distributed random variable, equal to 1 (if and only

if an LBO occurs) with probability 2, and equal to 0 with

probability 1-2.  The variance of the LBO dummy in N2(1-2),

which is an increasing function of 2 (provided that 2 < .5,

which is true in our data).  Since the variance of the

coefficient on the LBO dummy is inversely related to the variance



     Recall that plants are observed only through 1986, and21

the LBOs all occurred during 1981-86, most of them in
the last 3 years.

of the LBO dummy, hence inversely related to 2, the coefficient

on the five-year LBO dummy is estimated more precisely than the

coefficients on annual LBO dummies.       

Mean productivity difference (e  - e ) and (e  - e- - - -
LBO NON-LBO MBO NON-

), by year relative to the year of the LBO or MBO, are reportedMBO

in Table 6 and plotted in Charts 2 and 3.  We don't report

differences beyond two years after the deal since very plants are

observed for more than two years after the deal (2 declines

sharply as k increases).   The results in the first column21

indicate that  plants involved in LBOs in year t tended to have

above-average productivity in every year from t-13 to t+2.  But

the relative productivity of LBO plants appears to have declined

in the years prior to the LBO, and then increased sharply

beginning at the time of the LBO.  The average value of the

difference in three periods is as follows:

  Average value of
Period (e  - e )- -

LBO NON-LBO

                                         --------------

I (t-13) to (t-7) 2.0
II (t-6)  to (t-1) 1.2
III    t   to (t+2) 2.7

In year t+1, the productivity difference is larger (and more

significant) than it was in any previos year, although it

declines (and is only marginally significant) in year t+2.  The



average productivity difference increases from 1.2 in the 2 years

before the LBO to 2.9 in the 2 years after the LBO.

In many respects, the pattern of productivity differences

for MBOs is similar (although more pronounced) to the pattern for

LBOs:  the average value of (e  - e ) is 2.3 in period I, 1.2- -
MBO NON-MBO

in period II, and 5.9 in period III.  Relative productivity of

MBO plants was as high as 3.6 in t-11 but fell to essentially

zero 6 to 4 years before the MBO.  But the relative productivity

of MBO plants apparently began to increase about three years

before the MBO, and reached a record (until the point) high of

4.9 in year t-1.  Despite this, the average productivity residual

increased from 3.6 in the two years before to 7.5 in the two

years after the MBO.  The difference between the productivity

increases associated with MBOs and LBOs using annual measures is

even greater than that suggested by the five-year growth-rate

results.

While the data clearly indicat buyouts tend to be followed

by substantial increases in productivity, the causal

interpretation of this correlation is open to question.  In

particular, one could argue (1) that there exogenous variation in

plants' expected increase in relative productivity; (2) that

plants with large expected productivity increases (about which

management may have private information) are most likely to be

acquired via on LBO; and (3) that actual productivity growth is a

noisy indicator of expected productivity growth.  Smith (1989)



considered arguments of this sort, and although she could not

rule them entirely, she presented evidence which suggested that

they could not account for the post-buyout improvement in

performanc.  First, no improvement in performance was found

following 24 unsuccessful MBO proposals.  Second, the improvement

in performance following nondefensive MBOs and/or MBOs initiated

by current management -- the most likely context for potential

gains from trading on inside information via an MBO -- ended to

be no greater than the improvement followin other MBOs.

In our 1987 paper we estimated difference in mean

productivity between plants involved in ownership changes (of all

types) and plants not so involved, which we denote by (e  - e- -
OC NON-

).  Those differences (calculated from t-7 to t+7) alsoOC

exhibited a U-shaped time-path (whose turning point approximately

coincided with the date of ownership change), but the position of

the path was "shifted down":  the productivity difference were

negative in every year.  As noted earlier, due to data

limitations we can't really identify the LBO and MBO productivity

trajectories past year t+2, but if we assumed them to be similar

in shape to the (e - e ) trajectory for the years after t+2- -
OC NON-OC

(as they are for the years before and including t+2), we could

infer that they continue to rise (or at least do not fall) after

t+2.

IV. Decomposition of productivity changes into output and input

changes



The preceding evidence is quite consistent with hypothesis

that plants involved in LBOs -- and especially in MBOs --

experience higher rates of productivity growth than other plants

in the same industry, and that the relative productivity

increases occur at or near the time of the buyout.  By

definition, difference in productivity growth rates are due to

difference in output growth rates, differences in input (capital,

labor, and materials) growth rates, or both.  In this section we

provide a decomposition of the productivity changes into output

and input changes.

The first column of Table 7 indicates that LBO (and

particularly MBO) plants had higher growth rates of output during

1981-86 than non-LBO plants, but the differences aren't

statistically significant.  We can't reject the hypothesis that

buyout plants had a constant market share during this period.  In

light of our productivity findings, this implies that buyout

plants had a lower rates of total input.  The last three columns

of the table indicate that the growth rates of labor, and

particularly of capital (but not of materials), were

significantly lower in the case of all LBOs.  Among the subset of

MBO plants, these difference in growth rates were also negative,

but smaller and not significant.

As discussed earliers, the problem with interpreting the 5-

year growth rate differences is that they don't reveal the

precise timing of movements relative to the data of the buyout. 



To shed light on this question, we present in Table 8 differences

in annual growth rates of output and inputs in year t+k (k = -

2,1,0,1,2) between plants involved and not involved in LBOs in

year t.  As noted above, due to the relatively small number of

LBOs in any given year the standard errors on the differences are

fairly large.  The differences in capital and labor growth are

negative in every year; these differences are significant only in

the years before the LBO (years t-2, t-1, and t).  In the case of

all three inputs, the average difference in growth rates is lower

(more negative) in the 3 years before the LBO than it is in the 2

years after.  Thus, although the relative (to industry mean)

amount of inputs utilized in LBO plants is lower several years

after the buyout than it was several years before, input use was

declining prior to the buyout, and at a faster rate than it was

after the buyout.

The Census establishment data enable us to examine the

behavior of labor-related variables other than total labor input. 

Table 9 reports difference between LBO plants and non-LBO plants

in the growth rates of the wage bill B (total labor income

generated), employment E, and the annual wage rate W  = B/E,A

separately for nonproduction and production workers, by year

relative to the year of the LBO.  Nonproduction workers accouint

for about 30 percent of total employment in manufacturing

establishments.  It also reports differences in growth rates of

the hourly wage rate W  and of annual hours of work per employeeH



H for production workers only (hours of nonproduction workers are

not reported in the survey).  These growth rates are interrelated

since (using dot superscripts to denote growth rates):

B = E + WC C C
A

                      = E + W  + HC C C
H

The first column of the table reveals that in the three years

before the LBO, the wage bill of nonproduction workers is growing

at about the same rate in LBO and non-LBO plants, but in the two

years after the LBO, this wage bill is growing much more slowly

in LBO plants:  the average annual rate of relative decline is

5.3 percent.  The decline is particularly pronounced (7.2

percent) in year +2.  In contrast, the wage bill of production

workers is slightly increasing in relative terms after the LBO,

so there is a sharp drop in the growth of the ratio of the

nonproduction to production wage bill.  Consequently, LBOs might

be interpreted as non-neutral or biased organizational

innovations that are relatively production-labor using and

nonproduction-labor saving.

The post-LBO decline is the nonproduction wage bill is

almost equally due to reductions in nonproduction employment and

annual wages (2.7 and 2.6 percent, respectively).  Both the

employment and especially the annual wage of nonproduction

relative to production workers declines following LBOs.  This

suggests that LBOs reduce the demand for nonproduction workers

relative to the demand for production workers.  Because the



     See Bartel and Lichenberg (1988) for a recent 22

discussion of efficiency-wage theory.

annual wage of nonproduction employees tends to substantially

(about 53 percent) higher than than that of production employees,

the decline in their relative wage would appear to reduce

inequality of wages within LBO plants.

The growth in the annual wage rate of production workers is

significantly higher in LBO plants than in other plants in the

same industry in the two years following the LBO.  About two-

thirds of this difference is attributable to hourly wage rates,

and one-third to annual hours.  After an LBO, production-worker

employment declines (in relative terms) at an average annual rate

of 0.9 percent, but total hours of production workers (E C H)

decline more slowly than they did during the three years before

the LBO.

To summarize the preceding observations:

1) Total hours worked by production workers decline more
     slowly after the LBO before the LBO.

2) Hourly and (especially) annual wage rates of production
     workers increase after a buyout.

3) Both employment and annual wages of nonproduction workers
   decline sharply after a buyout.

It is interesting to consider the increase in production-worker

wages and the decrease in relative employment of nonproduction

workers in post-LBO plants from the perspective of "efficiency

wage" theory.   A premise of that theory is that the firm has22



     See Pakes and Ericson (1989) for a recent, very 23

sophisticated attempt to address some of these 
problems.

two alternative means of inducing (production) workers to expend

effort (which it is costly for the firm to monitor):  the

"carrot" of high wages (paying a wage premium) and the "stick" of

intensive supervision (a high ratio of nonproduction to

production workers).  Our evidence is consistent with the view

that in the course of the pre- to post-LBO transition management

increases the use of the carrot and reduces the use of the stick.

V. Plant closings

The difference between buyout and non-buyout plants in

productivity, output and inputs reportd in Tables 5 through 9

were all based on the subset of "surviving" plants, i.e. plants

present in the LRD in 1981 that had not closed by some subsequent

year.  Calculations for any particular year during the period

1981-86 were based on all plants ever in the sample that had not

closed prior to that year.  Because the plants that close are

likely to be a nonrandom sample (in terms of their productivity,

for example) of all plants, estimates based on the "censored"

sample of surviving establishments may be biased.  Unfortunately,

nonrandom censoring of observations in a longitudinal context

poses extremely difficult methodological problems;  our23

objective here is simply to document the extent of plant failure

(closing) and to try to assiss the direction of bias in our

comparisons of buyout and nonbuyout plants.



First, we provide some evidence concerning the relationship

between productivity and plant closing.  Table 10 shows

differences in the mean productivity residual in each of the

years 1972-81 between plants that closed and didn't close in

1981.  The productivity of plants closing in 1981 was

significantly lower than that of other plants in each of the ten

years prior to closing, and the productivity gap was widening as

the closing date approached.  In addition to having negative and

declining levels of relative productivity, columns 2 and 3 of the

table show that plants destined to close in the future have

negative and generally declining relative rates of output and

employment growth.

Since Table 10 shows that the probability of (future) plant

closing is inversely related to productivity, and Table 6

revealed that LBO (and especially MBO) plants exhibit above-

average productivity around the date of (especially after) the

buyout, one would expect there to be a lower incidence of plant

closings among LBO (and especially MBO) plants than among non-

buyout plants.

Table 11 presents rates of plant closing in each of the

years 1981-86 for six cohorts of LBO and MBO plants and for all

plants in our extract of the LRD.  These are conditional rates of

closing, i.e. relative frequencies of closingg in year t among

plants that have not closed prior to year t.  The top panel of

the table shows closing rates among plants involved in all LBOs



     This impression is confirmed by a comparison of the24

"survival rates" -- the cummulative products of one
minus the previous closing rates -- of the two group of
plants.

(both MBOs and other LBOs).  There are a total of 21 year-

specific closing rates for the 6 LBO cohorts, and 11 of these are

smaller, and 10 are larger, than the rates for all sample plants

in the corresponding year.  These data therefore give the

impression that plants previously involved in LBOs are neither

more nor less likely to close than other plants.   The apparent24

lack of a difference may be partly due to the fact that, although

LBO plants are more productive, they are also somewhat smaller

(mean employment 17 and 25 percent lower) than non-LBO plants,

and Dunne, Roberts, and Samuelson (1987) have shown that large

plants are less likely to close.  In contrast, only 5 of the 21

MBO plant clsoing rates, shown in the bottom half of the table

equal or exceed the closing rates for all sample plants in the

corresponding year.  The preponderance of zeroes for the 1981 and

1982 MBO cohorts may partly be an artifact of the small number of

MBO plants in those cohorts (16 or less in each), but even among

the last 4 cohorts (whose minimum initial size was 57), only 3

out of 10 equal or exceed their corresponding year's rate for all

sample plants.  Thus MBO plants appear to be appreciably less

likely to close than plants not involved in LBOs.  Our finding a

difference for these plants but not for LBO plants in general may

bae due not only to the markedly higher productivity of these



     See lichtenberg and Siegel (1989b) for an econometric25

analysis of this impact based on Census microdata.

     From another perspective, by examining the effects of26

LBOs on R&D as well as on (short-run) TFP, we are
assessing their impact on dynamic as well as static
(technical) efficiency.

plants, but also to their greater size -- they are only 1 to 13

percent smaller, on average, than plants not involved in buyouts.

The lower rates of plant closing among plants involved in

management buyouts suggest that estimates of differences between

MBO and non-MBO plants based on the censored sample may be

downward biased.  Tables 5 and 6 may underestimate the

productivity increase associated with management buyouts, and the

estimated differences in output and input growth of MBO plants

reported in Table 7 may be too negative.

VI. R & D investment

We examined above the relationship between LBOs and the

growth of the capital stock, which is closely related to the rate

of net investment in plant and equipment.  In this section we

investigate the relationship between LBOs and investment in

research and development.  There is considerable evidence that

R&D investment has a significant positive impact long-run

productivity growth.   Due to data limitations, we were able to25

analyze only the short-run (within two-year) "effect" of buyouts

on TFP.  Analysis of the link between buyouts and R&D investment

may provide at least indirect evidence concerning the implication

of buyouts for long-run productivity growth.26



The LRD does not contain any information about investment in

R&D in manufacturing establishments.  Even if it did, such

information would not be very meaningful.  Lichtenberg and Siegel

(1989a, p. 8) reported that 47 percent of personnel engaged in

R&D are employed in "auxiliary establishments" (including central

administrative offices and R&D laboratories) rather than in

manufacturing establishments.  R&D is a relatively centralized

function within companies, and since the output of R&D is a

relatively "public good" (easily diffused across the company's

establishments), it is the amount of R&D conducted in the entire

company, rather than specific establishments, that determines

their productivity.  This is presumably the reason why the

governement's official survey of industrial R&D activity -- the

NSF/Census RD-1 survey -- is a firm-level survey.

We used data from the RD-1 survey to assess the impact of

LBOs on R&D investment.  Our strategy is to compare the change in

average R&D intensity (one measure of which is the ratio of R&D

investment to sales) of firms involved in LBOs ("LBO firms") to

that of all firms.  We have two reasons for choosing R&D-

intensity (rather than, for example, real R&D expenditure) as the

measure to be examined.  First, a reduced-form relationship

between TFP growth and R&D-intensity can be formally derived from

a production function which include as an argument the stock of

"knowledge capital," and such a relationship has been estimated



     See, e.g., Lichtenberg and Siegel (1989b).27

in numerous studies.   Second, LBOs are frequently followed by27

the divestiture of divisions of the acquired company; such

divestitures would tend to artificially depress the change in

real R&D, but not the change in R&D-intensity (unless the most

R&D-intensive divisions were most likely to be divested.)

Because the RD-1 data are at the firm level, we will include

only LBOs of entire firms, and not of divisions of firms, in our

set of "LBO firms."  Recall from Table 3 that there were 80 major

LBOs of entire firms involving companies observed in the Census

data nd that these accounted for about 70 percent of the

aggregate value of LBOs.  43 out of these 80 companies were

included in the sample of RD-1 survey firms in each of the years

19878-86.  These 43 companies comprise our set of "LBO firms."

Sample mean values of R&D-intensity in the years 1978-86 for

both the 43 LBO firms and for all R&D performers are presented in

Table 12.  Two alternative measures of R&D-intensity are used: 

the ratio of R&D expenditure to sales (RDINT1), and the ratio of

the number of full-time-equivalent R&D scientists and engineers

to total company employment (RDINT2).  The mean values for LBO

firms of both these measures tended to increase over this 9-year

period, and were never higher than they were in the last year, by

which all the buyouts were completed.  The mean values of RDINT1

and RDINT2 for LBO firms were respectively 50 percent and 21

percent greater in 1986 than they had been in 1978.  The average



     To an inportant extent, this increase -- even in the28

"company-financed" component -- may be attributable to
the large U.S. military buildup during the period.  See
Lichtenberg (1988) for discussion of this point.

R&D intensity of all R&D-performers in the RD-1 sample was also

increasing significantly during the period.   The relative R&D28

intensity of LBO firms (shown in the last column) therefore

increased less than the absolute R&D intensity, but it increased

nevertheless, particularly in the last 3 years, during which most

of the LBOs occurred.

The data in Table 12 cast doubt on the hypothesis that LBOs

are associated with reductions in the propensity to perform R&D. 

Another way of examining the data, which account more closely for

the timing of the LBOs, also yields results inconsistent with

hypothesis.  For each of the years 1981-86, we identified the set

of firms that were involved in an LBO either in that year or a

previous year.  For both these firms and for all firms we then

caluculated the proportion of firms which had increased their R

&D-intensity since the previous year.  The results are presented

in Table 13.  the proportion for firms involved incurrent or past

LBOs is never lower than the proportion for all firms, and is

equal in only year.

There have been at least two large-scale studies of the

effect changed in ownership (mergers and acquisitions) in general

on R&D investment:  Hall (1988) and LIchtenberg-Siegel (1989a). 

Both found essentially no difference in the growth of R&D between



firms involved and not involved in ownership change.  We are

aware of only one very limited attempt to assiss the effects of

LBOs in particular on R&D; it is described in a Feb. 1, 1989

memorandum by the National Science Foundation (NSF) prepared in

response to a request from the Subcommittee on Telecommunications

and Finance of the House Committee on Energy and Commerce.  NSF

identified 8 companies among the top 200 R&D performers involved

in "LBOs or other restructuring," and determined that these

companies reduced their R&D expenditure by 12.8 percent from 1986

to 1987.  In constrast, other top-200 companies not involved in

mergers, LBOs or other restructurings increased their R&D

spending by 5.4 percent.

NSF granted to us access to their list of 8 companies

involved in "LBOs or other restructurings"; only one of these

companies appeared on our presumably comprehensive list of major

LBOs.  The rest of the companies were evidently involved in

"other restructurings" such as stock repurchases.  There are at

least 3 reasons, therefore, why the figures calculated by NSP

might be regared as very unreliable estimates of the effects of

LBOs per se on R&D investment:  (1) only one of the eight

companies was actually involved in and LBO; (2) NSF calculated

the change in R&D in only a single year; and (3) they evaluated

the change in the level of R&D, rather than in R&D intensity,

which is mileading if the companies are divesting divisions -- a

frequent concomitant of restructuring.



VII. Summary and conclusions

In this paper we have investigated the effects of leveraged

buyouts on productivity and related aspects of firm behavior

using large longitudinal establishment- and firm-level Census

Bureau data sets linked to a list of LBOs compiled from public

data sources.  About 5 percent, or 1100, of the roughly 20,000

relatively large manufacturing establishments represented in our

extract from the LRD file were involved in an LBO during the

period 1981-86.  This is about one-fourth the fraction involved

in all types of mergers and acquisitions.

We found that plants involved in LBOs during 1981-86 had

significantly (about 14 percent) higher rates of productivity

growth over that five-year span than other plants in the same

industry.  The productivity impact of LBOs is much larger than

previous estimates of the productivity impact of LBOs is much

larger thanprevious estimates of the productivity impact of all

mergers and acquisitions.  Among MBOs -- the subset of LBOs in

which the acquiror includes the managers of the acquired unit --

the productivity growth differential was even larger -- about 20

percent.

Two factors which may contribute to the relative

productivity increase among LBO plants are:  (1) increased

intensity of effort by labor, and more generally, increased

utilization of all employed inputs, due to increased sensitivity

of their financial rewards (and penalties) to their performance;



and (2) reduction inthe proportion of resources misallocated to

inefficient activities, due to curtailment of "free cash flow"

and to more intensive monitoring of managers by investors.

Our previous research suggests that a significant fraction

of the productivity gains associated with changes in corporate

control are due to reductions in central-office overhead.  Since

data on central offices were unfortunately not available for this

investigation, the estimated productivity gains may substantially

understate the true gains.

The estimates suggest that plants involved in LBOs had

above-average levels of productivity 10 to 12 years prior to the

buyout, by experienced gradual declined in subsequent years until

they were just above average on the eve of the buyout.  In the

year of or following the buyout, the relative productivity of

these plants increased sharply to a level higher than that ever

previously observed.  The productivity of plants involved in MBOs

appears to increase several years before the buyout, although

their productivity significantly below average immediately prior

to the transaction; plants involved in LBOs are no worse than

average, and those involved in MBOs are better than average.

The difference in 1981-86 productivity growth rates between

LBO plants and non-LBO plants is mostly due to lower input

growth, rather than higher output growth, of the former.  Plants

involved in LBOs during 1981-86 tended to employ less capital and

labor, relative to the industry average, in 1986 than they did in



1981.  But the relative quantities of capital and labor employed

in LBO plants were declining for several years before the buyout

as well as for several years after, and the rate of decline was

samller (and less significant) after.  LBOs are thus associated

with a reduction in the rate of (relative) downsizing.

LBOs tend to be preceded or followed by significant and

differential changes in the wages, hours, and employment of

production and nonproduction employees.  Total hours worked by

production workers decline more slowly after than before the LBO. 

Their hourly and (especially) annual wage rates increase after

the buyout.  In stark contrast, both the employment and wages of

nonproduction workers decine sharply following an LBO.  These

findings suggest that LBOs are associated with reduction in

intraplant wage dispersion and also with increased reliance on

wage incentives, and reduced reliace on monitoring by

supervisors, to elicit effort on the part of production workers. 

LBOs appear to be production-labor-using, nonproduction-labor-

saving, organizational innovations.

The results summarized above are based on the censored

sample of surviving establishments, i.e. plants that close are

excluded from the productivity, output and input growth

calculations.  (About 12 percent of the plants present in 1981

are known to have closed within the next five years.)  Plants

involved in management buyouts (but not in LBOs generally) were

less likely to subsequently close than other plants, as one would



expect given their relative productiivty and the inverse

relationship between productivity and the likelihood of plant

closing.  Consequently, censoring of failing establishments may

result in downwardly biased estimates of difference between MBO

and non-MBO plants in productivity, output and input growth.

The final issue we investigated empirically was the effect

of LBOs and R&D-intensity, which has previously been shown to be

a significant determinant of the long-run rate of productivity

grwoth.  Because R&D is generally of firm- as opposed to

establishment-level function, analysis of this issue was based on

a distinct set of data, the RD-1 survey panel.  We found that the

average R&D-intensity of a subset of 43 firms involved in

(complete-firm) LBOs increased substantially during the period

1978-86.  The R&D-intensity of all firms was also generally

rising during this period, but at a rate no faster than that of

the R&D-intensity of LBO firms.  These findings are not all

consistent with the hypothesis that LBOs are associated with

reductions in the propensity of firms to invest in R&D.
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